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随着表面活性剂用量的增大而减少。相对的，PVA 体系所制得的可膨胀小球粒
径较大，而 SDS 体系较小。 




















The thermally expandable microspheres, which used acrylonitrile and 
methacrylonitrile as the main monomer and magnesium hydroxide as the inorganic 
dispersant, were prepared with atmospheric suspension polymerization, and the 
foaming rate reach up to 20～30. This study researched systematically the effect of 
cross-linking agent, dispersant and the third monomer on the preparation of the 
thermally expandable microspheres by the means of the scanning electron microscope, 
thermogravimetric analysis and determination of cross-linking density. At last, the 
best prepared condition will be found. The study as follow: 
1. The effect of the type and amount of the cross-linking agents on the preparation of 
the thermally expandable microspheres’ morphology and properties is studied, using 
DPGDA, TPGDA, NPGDA, TMPTA and DVB as cross-linking agents. It is be found 
that using DPGDA can obtain the smoothest and most regular surface morphology of 
microspheres, and the best dosage is 0.3g. The size of the thermally expandable 
microspheres increases as increase the dosage of cross-linking agent, and particle size 
of the microspheres is smaller and the foaming ratio is higher with using DPGDA, 
TPGDA and NPGDA than which using DVB and TMPTA as cross-linking agents. 
With using DPGDA, TPGDA and NPGDA as the cross-linking agents, the blowing 
agent content of microspheres increased and then decreased with the increasing 
dosage of cross-linking agents, while with using DVB, TMPTA as cross-linking 
agents, and the blowing agent content is low, and it decreased with the increasing 
dosage of the cross-linking agent. Different types of cross-linking agent obtained the 
different cross-linking degree, the cross-linking degree of DVB is the largest, the 
DPGDA second, and TPGDA, NPGDA, and TMPTA have the similar cross-linking 
degree. As a result, the DPGDA is the best cross-linking agent because of the 
microspheres prepared by it have the perfect surface morphology, small particle size , 
high blowing agent content and high cross-linking degree.  
2. The effect of the type and amount of monomers on the preparation of the thermally 
expandable microspheress to find the relationship between the monomers and the 
performance of microcapsules is studied. It is found that TDM, HEMA, MAA, AA 
and MMA were good in the improvement of heat resistance; MAA, AA and MMA 
have a large foaming rate; AA, MAA, HEMA and MMA are well to maintain the 
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have good air tightness to make the well storage of microcapsules.  
3. The effect of the type and amount of suspension polymerization dispersants on the 
thermally expandable microspheres is studied. It is found that using EHS and SDS, 
the microspheres obtained the uniform particle and smoother surface, which are the 
more suitable surfactant. The particle size decreased as increase dosage of surfactant. 
In contrast, PVA system prepared the microspheres with larger particle size, while the 
SDS system is smaller. 
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微胶囊技术的研究大约始于 20 世纪 30 年代，由大西洋海岸渔业公司提出制
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微胶囊，并成功用于药物包衣，至今仍把空气悬浮法称为 Wurseter 法[1]。1950 年
通用邓洛普公司提出双层锐孔技术制备海藻酸钠微胶囊的专利，从此各种制备微
胶囊的方法层出不穷。1957 年穆尔企业提出喷雾干燥法制备微胶囊。50 年代微
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